Mislocalization of AQP4 precedes chronic seizures in the kainate model of temporal lobe epilepsy.
It has been suggested that loss of the astrocytic water channel aquaporin-4 (AQP4) from perivascular endfeet in sclerotic hippocampi contributes to increased seizure propensity in human mesial temporal lobe epilepsy (MTLE). Whether this loss occurs prior to or as a consequence of epilepsy development remains to be resolved. In the present study, we investigated whether the expression and distribution of AQP4 was altered prior to (i.e., in the latent phase) or after the onset of chronic epileptic seizures (i.e., in the chronic phase) in the kainate (KA) model of MTLE. Immunogold electron microscopic analysis revealed that AQP4 density in adluminal endfoot membranes was reduced in KA treated rats already in the latent phase, while the AQP4 density in the abluminal endfoot membrane was stable or slightly increased. The decrease in adluminal AQP4 immunogold labeling was accompanied by a reduction in the density of AQP4's anchoring protein alpha-syntrophin. The latent and chronic phases were associated with an upregulation of the M1 isoform of AQP4, as judged by semi-quantitative Western blot analysis. Taken together, the findings in this model suggest that a mislocalization of AQP4--reflecting a loss of astrocyte polarization--is an integral part of the epileptogenic process.